Morphological evidence for the association of plasma membrane glycoprotein IIb/IIIa with the membrane skeleton in human platelets.
We examined the association between glycoprotein (GP) IIb/IIIa, a receptor for fibrinogen, and membrane skeletons in both unstimulated and thrombin-activated human platelets. After a treatment with dithiobis succinimidyl propionate (DTSP), a cross-linker, unstimulated and activated platelets were simultaneously extracted and fixed with a fixing solution containing Triton X-100. Also, the localization of GPIIb/IIIa on the plasma membrane was observed by a preembedding staining method of unextracted platelets. In unstimulated platelets, 20-40% of the whole plasma membrane remained in the detergent-extracted samples. Amorphous structures with 10-70 nm in diameters are distributed at 20 to 100-nm intervals on the surface of plasma membrane. Similar structures also were identified in the intact platelets by the immunocytochemical method. By careful inspection, we found that most of the amorphous structures that contained gold particles were connected to the submembrane zone just beneath the plasma membrane. The submembrane zone was identified as the membrane skeleton because actin was detected in the zone. After activation, detergent-insoluble granules were surrounded by dense networks of microfilaments in the central part of platelets. The filaments were identified as actin and became associated with myosin. These results demonstrate that GPIIb/IIIa on the plasma membrane is connected to the membrane skeleton and suggest that, during activation, actin filaments which extend into the cytoplasm from the membrane skeleton increase and form dense networks around Triton-insoluble granules.